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(57) Abstract 

Indole derivatives of general formulae 
(1), (2a) and (2b) and pyrroloindole derivatives 
of general formula (3) useful as intermediates 
for the preparation of duocarmycin SA and 
derivatives thereof which are expected to be 
useful as anticancer drugs; and a process for 
the preparation of these derivatives, wherein R 1 
is an ami no-protecting group; R J is a 
hydroxyl-protecting group; R 3 is a 
hydroxyl-protecting group; and R 4 is Cj -C t 
linear or branched lower alkyl or benzyl. 
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*Xaii. -«5S (4) fc*tt**H>« (2a)XI4 (2b) TSSti-Mt 

sxe-c*s. *xsii % &*n©;£& (.mx.it (7ut> • *r • 

if" • r ;37^ • ^ (Bull. Chen. SocJpn.) J 4 411. 

4 7 4I(1971#) tti') fc^KLTfTTCi^TSS. 

84X11 

*X8li. — (2 a) Xli (2 b) T*3n*{fc#<tt£»fcWlcB|?*** 
CtKitK -*5t (3) T**n*fi:^tt*»*-r5IgT*5. #Ig©® 

BteWKifH^fU h U 7 i-**X7 -f h 'J f;l/*X7 4 >Uif<D* 
Z.7 4 MJxr;U7;>. N-y r;l>*;U*'J > > £ 'J i> >fc £©W1flUS 

EM**** h 'J7A N KSA'J^A, ftB^MJ^A, >j SjLtitO) 

> *x 7 A if © 7 > *x 7 AttOffftTXtt^ff ftTTff fcti 4 o Kfcl= AH » 
£*iS&&i LTl4£0K|l84L^k©T£ttlfi,^/ < j:.5 *>©Tk<k < , Sic. 
14 2 0- 1 5 O'CTWfKilfrf So 

#»"Wlc.fcoTK»an5HR5C (3) T8$ft5ft£«Htt, JKT©XSlc«t 
oT-«3t (5) „ -®5$ (6) „ (7) TB:^tlZit^^m< 

TS> ^5~7XSl4x l^nt>fijH©M (0ix.lf r-^t-tJl" ^7*- 7> 
'J ij > • * i 77 ;u • V xr (J. Am. Chem. Soc. ) J 114 10056H 
( 1 9 9 2ff) N #$¥6-1 1 6 2 6 9 %&%\z LTft-j d tit 
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(3 S) - 3-T-fe K4-->y f-^-5-7 i 7-6 if •> - 1 - t 
+ K'J >4. 9 5g (1 2. 0 mm o 1 ) „ 2 - 7'd * 

7ntr*>H|y*;n. 6 1ml (14. 4mmo I) S^l, 8-t"XW 
f-*7 5 / ) ^-7^U>3. 09g (14. 4mmol) 1 8 m 1 <K 

9 0°C?5 OBfRSJin&SiiSLfc, SK**^>Hf >TftRLT, tK, &?0£ig# 

tfbtiy U>7 o ~7 V v ~y 4 — (^*-tJ-> : iixf;l,= 4 : 1 — 2 : 1 ) "Cft 
SILT, (3S) - 3-7th+->^f^-5 - [1- h * y ;u * ^ ;u) 
xf-iH 7 J / - 6 -<>v>/l/**>- 1 - t -7 h + i/rt/l/tf^/l/'f > K'J > 
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5. 8 2 g (9 7%) *»fc, 
HRMS : C 2? H 34 N 2 0 7 £ LTff-gfil 4 9 8. 2 3 6 6 

mm 4 9 8. 2 3 8 7 

mmmz 




(3S) - 3 -7* h + f-iU- 5 - [1- (y h*->2uM*-/l') xf-^] 
7 ; j _ e -a^v^^^ + v- l - t -f \-*viih*-)\>-< y K'J >5. 8 2 g 

(11. 7mmo 1) , 6fc®/*7i">A5. 24g (23. 4mmo 1 K ~g& 
{b^>#>l. 5 2g(17. 5mmo I) SO [ 4--hD?cIfKl. 95g 

(11. 7mmo 1) TJlT*9 I K5 0 0ml«K 9 0tTl 8B$|@1)0 

fcW&Z'sV *W5A?Q7 h?'5 7-r- (^>-tf> :ftlzf^=5 : 1 
-10: 1) TfSSSLT, (1 S) - 1 - 7± I * is J * 5 V * 
!/- 3 - t -7* h + v*^^-^- 1 . 2. 3. 6-f h7tFDt"DD [3, 
2 - e ] -f > K-^- 7 -*;U+:>B>f-^l. 3 4 g (2 3%) £?#fc<, 14 
.6:1 2 8. 5 - 1 2 9. 5t (^7^Dt'Ax-f;l') 

C H N 

7C##0f: C 27 H 30 N 2 0 ? t ITHM 65. 57 6. 11 5. 66 

mm 65.40 6. 05 5.64 
NMR (CDClg) 6 : 1.58(9H. s),2. 10(3H,s). 3. 80-3. 92(2H,in), 3. 92(3H.s). 
4. 06UH, t, J=I0. 3Hz). 4. 15(1H, dd, J=9. 3. 11. 2Hz). 4. 48C1H. dd, J=5. 4, 10. 8Hz), 5. 
22(2K. s). 7. 13(1H, d. J=2. 4Hz), 7. 39-7. 48(5H. in), 7. 82C1H. brs), 9. 00C1H. s) 
[a] D 25 =_ ii. i" ( C 0. 21, > 9 J-)\>) 
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(3S) - 3-7th*y^f^-5-7i; - 6 -<> 9 /U** i/ - 1 - t 
-rh + f /***iM>F!)^l. 24 g (3. OmmolK f;Ut">^y 
^>K). 46g (4. 5mmol) Stfli-gfcO. 2ra I i<>t>3 Om I 

IClitt'<9$>*Al. 35g(6. Ommo 1) *MTv?^f-^7t^; K 
lOOmlf, 9 OXTlBfffliJD&Lfco filE«t**K*«tT h /Wx > -'S** 
> (5 : 1) T3@ttau **iB»^h U ^ATiaR^ tt& % 8*8bTi#£ 
ttfc?£*I£-> 'J *y;l/*7i?D7 h 2*5 7 -f - ('s*-9-> : ftKxf^l/= 3 : 
1-2. 5 : 1 ) TtSSlLT> ( 1 S) - 1 -7-tr 5 -K's'Jfr 

**•>- 3 - t -7 h + ->y7;l/+:^;i,- 1 , 2. 3. 6-rb7tKnt?oo 
[3, 2- e] -f > K-^-7-*JU#>»yf-;U0. 1 5 g ( 1 0 96) £i#/Co 




BnO' 

Boe 



(IS) - 1 -7-fe h 5 -'O* ;!/**•>- 3- t -7h*->* 

;U-t:i;U-l, 2, 3, 6 -r h7 h Ko foo [3, 2 - e] -f > K-JU- 7 
-rt;u**>8U^;H. 34g(2. 7 mm o 1 ) 9 J -i\>Z 0 m 1 «:J 
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l/T«»*y tfAO. 75g(5. 4mmo 1 ) £flQ*., gglCT llfmttftL 

fcJSiI£-> 'J iiVAtii^Lfw? 4- any ? > : Sftxf/l^ = 

5:1) TflS!LT\ (1 S) t -7Hr**;H? 

-jHl-tFo + y^f^-l, 2, 3, 6-r 1 Ko fon [3, 2- 
e] >f > K-^- 7 f-*l. 14g (9 3 96) £®fc„ 

NMR (CDClg) 6 : 1. 44(1H. brs). 1. 57(9H, s), 3. 74(1H. m). 3. 90(2H, m). 
3. 92(3R, s). 4. 03(11 dd. J=3. 9. 11. 7Hz), 4. 16C1H, t. J=10. 8Hz), 5. 23(2H. s), 7. 12C1H. 
s). 7. 39-7. 50 (5H. a), 7. 84QH. brs). 9. 01 (1H, s) 

[a] ^ =-17. 1° (cO. 20, J?/-*) 



MeOjC 




(IS) - 5 3 - t -7 h*->*;u+:-;u- l - t Kn* 

>y^/U- 1. 2, 3, 6-fh7hKot'DD [3, 2-e] -f > K-JU-7 
-AM;>tyf^2 5 6. 5mg(0. 5 7mmoIK h'J7x-^*X7 
-r>2 9 7. 4mg (1. 1 3 mm o 1 ) £jR|jKi? ?ony?>6nil l-fil? ft? L% 
0&<fcpt3tO. 3 3ml (3. 4 Ommo 1 ) S-flD/tTTrt'^gffi&T, «M 

77 <- : ft»if^=4 : 1) U LT, 

(IS) - 5 -*C + 5"- 3 - t -7 h + i/y)^*-^- 1 - ?DD/f 

2, 3, 6-rh7b Kntfon [3. 2 - e ] > 7 - ft;U 

4 5. 3m g (9 2%) £f#fc 0 
NMR (CDC 1 j ) 6 : 1. 58(9H, s). 3. 56C1H. t. J=9. 8Hz), 3. 88-3. 97C2H. m), 
3. 93C3H. s). 4. 09(IH. ■). 4. 19(1H, id). 5. 22(2H. s). 7. 08(1H. d. J=2. 0Hz). 7. 39-7. 50 
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(5H. m).7.81(lH. brs).9. 03C1H. s) 

[a] D 25 =- 2 9. 3° (c 0. 1 8, / 9 J - )\>) 

mm 3 

MeOjC 

Boo 

(IS) - 5 -"C>5>/U* + 5/- 3 - t - y^->A;i/t;-;l/- l-^aoy 
2. 3, 6-r h5t Kotfoo [3. 2-e] ^>K-;b-7-*7 
/Utf>gMf-/H 50. 7mg (0. 3 2mmo 1) N 1 0 9<'<7 f^AKft 
9 0mg£f h5t K o 77 > 4 m 1 K&ffiU ?J<MrT2 S^^iTy-t;-)/. 
*i&ifclml£iBTLTll5rara#Lfc. ft»x*ji/-cttiHi U ftTkKttT- M 

7>f- Cs*-*> : ftSif^ = 1:1) Tf|«U ^*ir LT. 
(IS) - 3 - t -7* h*is1))i>*-Jl- l-?aa/f^-5-bKD + y- 
1, 2, 3, 6-f- h? t VaVaa [3. 2 - e] >f > K-.rt>- 7 
B/fJH15. 9mg (9 5%) iifc, 

NMR (CDC lg) 5 : 1. 58(9H. s). 3. 54(1H, t. J=9. 8Hz), 3. 87-3. 94(2H, m), 
3. 96(3H. s), 4. 06C1H. m). 4. 17(1H, dd. J=9. 3. 11. 7Hz). 6. 36(1H. brs), 7. 08C1H. s). 7. 
64 (1H, brs), 9. 23 (1H, brs) 

[a] D 25 =- 4 2. 6° (cO. 2 1J#/-*) 

*55WC J: oT«i6*n (1) &tf (2a) (2 b) 
H^nsfat*^^ >>SAR3f«to|!!ji«t>ratt:T**> nCHKA (3) 

(3) T**n*tfoo^>K-iu«iw**ffl^T«rE-(tta (6) ?g$n* 
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-5-7? /-6-<>->;M-*->- 1- t -y^/3i!M;-;K>K'J > (# 



WO 98/12197 



PCT/JP97/02207 



13 



1 • TE-I»a ( 1 ) 



2&$ 



R' 

to ) 

2. TIE-»5C (2 a) X<* (2 b) 

« R 1 

(5$t\ R 1 li7; yg<DfctSg, R 2 H*»So«i8S, R 3 li7Klfrg©&g$ 
R 4 l±Cj ~C 6 Otttttti^li»tttt©ffitt7A/*/u* N K>i»Htiii 
To ) 

3. TE-ttS; (3) 




(3*K R l li7S/*o««S. R 2 «7K®Sot*|$^ R 3 liTjcKSo^S 
& R 4 liCj ~C 6 ©tttttti^«4»tttt©ffi«7/P*^« % 

to ) 



WO 98/12197 



PCT/JP97/02207 



14 

4 . T£-KjS ( 1 ) 



HNL 



(D 



(*k r 1 itri ;mo>&mm, r 2 i**&g©&as, r 3 Mmmom 

R 4 fiCj ~C 6 ©Mtt^u*#&tt©(£ja7;i>*;i/g, <>i>/ug£^ 

to ) 

T£-«tiC (3) 




(5Ct, R 1 , R 2 , R 3 RVR A ttWEtHt) 
5. TIB— (2 a) Xlt (2 b) 

ca«K r 1 iiTj r 2 ii7j<®s©^s> r 3 ii7j<K«o«ai 

R 4 liCj ~Cg mftt£^Ut#&ft<0l6M7)\<*tm. K>i?)\,&tijk 

to ) 

■cg$ n « > k- *R«#*Bfl:ti k an * * * c t t r « 

TIB-fesS (3) 



98/12197 



PCT/JP97/02207 



15 




(£<K R 1 . R 2 , R 3 sc>-R 4 ttm&tmt) 



THIS PAGE BLANK (uspto) 




This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 
BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ ^SKEWED/SLANTED IMAGES 
COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 




THIS PAGE BLANK fUSPTO) 



